Abstract. This paper focuses on Austrian outbound foreign direct investment (FDI, measured by sales of Austrian affiliates abroad) in Europe over the period 2009-2013, using a spatial Durbin panel data model specification with fixed effects, and a spatial weight matrix based on the first-order contiguity relationship of the countries and normalised by its largest eigenvalue. Third-country effects essentially enter the empirical analysis in two major ways: first, by the endogenous spatial lag on FDI (measured by FDI into markets nearby the host country), and, second, by including an exogenous market potential variable that measures the size of markets nearby the FDI host country in terms of gross domestic product. The question whether the empirical result is compatible with horizontal, vertical, export-platform or complex vertical FDI then depends on the sign and significance levels of both the coefficient of the spatial lag on FDI and the direct impact estimate of the market potential variable. The paper yields robust results that provide significant empirical evidence for horizontal FDI as the main driver of Austrian outbound FDI in Europe. This result is strengthened by the indirect impact estimate of the market potential variable indicating that spatial spillovers do not matter.
Introduction
Foreign direct investment (FDI) 1 may be defined as investment from one country to another (usually by multinational corporations) that involves significant equity stake in -or effective management control of -companies located in foreign countries (see de Mello 1997) . FDI has expanded rapidly throughout the world economy in recent years, helped by relaxing restrictions on capital transfer and increased efforts of many countries to attract foreign capital 2 . This growth in FDI has led to a proliferation of scholarly efforts to analyse the economic factors/conditions in the host countries that pull in FDI flows (see Blonigen 2005 for a review of the empirical literature on FDI determinants).
Most empirical studies on the determinants of FDI over recent decades have relied on a gravity-type two-country (bilateral) framework where market size of the host country, measured in terms of gross domestic product (GDP), and distance provide explanatory power. This framework assumes that the decision of a multinational company to invest in a particular host country is independent of the decision whether or not to invest in any other country. But both export-platform and complex vertical motivations for FDI imply that FDI decisions are multilateral in nature (Blonigen et al. 2007 ). Thus, countries cannot be treated as independent entities.
Recent econometric studies recognise the multilateral nature of FDI decisions and account for third-country effects in two different ways: first, by the endogenous spatial lag on FDI (measured by FDI into markets nearby the host country), and, second, by including an exogenous market potential variable that measures the size of markets nearby the FDI host country in terms of GDP. Baltagi, Egger and Pfaffermayr (2007) , Blonigen et al. (2007) , Poelhekke and van der Ploeg (2009) , and Regelink and Elhorst (2015) focus on US outbound FDI, while Garretsen and Peeters (2009) on Dutch, and Chou, Chen and Mai (2010) on Chinese outbound FDI. All these studies, though using different data, and spatial crosssection as well as spatial panel data models, find significant third-country effects, but generally produce empirical results that are inconsistent with formal theory on horizontal, vertical, export-platform or complex vertical FDI.
1 Note that FDI ought to be distinguished from portfolio management (i.e. the purchase of one country's securities by another country) by the element of control. 2 FDI may involve constructing a new plant in a foreign country (the so-called greenfield case). But the most important form of FDI come in the form of cross-border mergers and acquisitions where a foreign company purchases an existing firm in the host country (Neary 2009) . Four types of FDI may be distinguished : horizontal, vertical, export-platform and complex vertical FDI. This paper focuses on Austrian outbound FDI into European countries and departs from previous research in several respects: first, by using a fixed effects spatial Durbin model that generalises the spatial lag of FDI model specification, the workhorse model of empirical research on FDI; second, by specifying the spatial weight matrix in form of a binary contiguity rather than an inverse distance matrix to describe the connectivity structure between the host countries in the sample, and finally and perhaps most importantly, by using a partial derivative interpretation of the impact of changes in the market potential variable on the dependent variable in the model as a more valid basis for testing. The question whether the empirical result obtained is compatible with horizontal, vertical, export-platform or complex vertical FDI, then depends on the sign and significance levels of both the coefficient of the spatial lag on FDI and the direct impact estimate of the market potential variable.
The remainder of the paper is organised as follows. The next section presents details on the econometric approach. Section 3 describes the data and the specification of the spatial weight matrix. Section 4 reports the findings of the study. The final section summarises and concludes.
The econometric approach
We start with a spatial model specification that encompasses those used in prior work by Blonigen et al. (2007) , Garretsen and Peeters (2009) Anselin (1988) for the cross-sectional spatial lag model, provided that this procedure is generalised from a single cross-section of N observations to T cross-sections of N observations (Elhorst 2014a) . Lee and Yu (2010) show that the maximum likelihood estimator of the spatial autoregressive model with country specific fixed effects, as set out in Elhorst (2010) will lead to an inconsistent parameter estimate of the variance parameter, 2 σ , if N is large and T is small, and inconsistent estimates of all parameters of the spatial lag of FDI model with country and time-period fixed effects if both N and T are large. To correct for this, Lee and Yu (2010) suggest a simple bias correction procedure based on the parameter estimates of the uncorrected approach (for details see Elhorst 2014a, b). Blonigen et al. (2007) and subsequent studies use the point estimates ρ of the spatially lagged FDI variable and θ of the market potential variable to distinguish between four types 4 of FDI. The parameter combination 0 ρ θ = = points to horizontal FDI where the decision of a parent country to invest in a country is motivated to save on trade costs by serving markets locally rather than trading. by market access and avoidance of trade friction in the host country. An outcome 0 ρ < and 0 θ = is seen to be consistent with vertical FDI where the parent company fragments its production process to foreign sites to get cheaper factor inputs.
A result 0 ρ < and 0 θ > is regarded to support the hypothesis of export-platform FDI, in which case a multinational corporation establishes a plant in one of the potential host countries to sell in both the host and other nearby markets. 0 ρ > and 0 θ ≥ is taken as evidence for complex vertical FDI, that is characterised as investment whereby a multinational company off-shores one or more steps of its production chain over various host countries in order to exploit factor cost differences among these countries 5 . The outcome 0 θ < , finally, is inconsistent with any formal FDI theory (Regelink and Elhorst 2015) .
But using the point estimate of θ for testing which motive predominantly drives FDI may lead to erroneous conclusions. An examination of the data generating process for this model, shown in Eq. (2), makes it clear that the model reflects a non-linear relationship between 1 ( ) ( )
where R is a rest term that contains the country and time-period effects, and the error terms. The matrix inverse One implication of the non-linear relationship in the model between the dependent and independent variables is that the coefficients , β γ and θ cannot be interpreted as if they reflect linear regression slope estimates. The spatial econometrics literature interprets coefficients of models of this type using marginal effects that reflect partial derivatives indicating how changes in each explanatory variable impact (or affect) the expected 
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Note that if a particular explanatory variable (such as the market potential variable
in a particular country changes, not only will the dependent variable in that country change but also the dependent variables in other countries. The first is called a direct impact or effect and the second an indirect impact or spillover effect. Every main diagonal element of the matrix of partial derivatives in Eq. (3) represents a direct impact, and every off-diagonal element represents an indirect impact. Consequently, indirect effects do not occur if both 0 ρ = and 0 θ = , since all off-diagonal elements will then be zero [see Eq. (3)].
Since both direct and indirect impacts are different for different countries in the sample, the presentation of the effects is a problem. If we have N countries and ( 2) K + explanatory variables, we get ( 2) K + different -by-N N matrices of direct and indirect impacts. Even for smaller values of N and ( 2) K + , it may be difficult to report these results completely. LeSage and Pace (2009) therefore suggest to report one scalar measure for the direct impact, given by the mean of the main diagonal elements of the matrix on the right-hand side of Eq. (3), and one scalar summary measure for the indirect impact, calculated as the average of the column (or row) sums 6 of the off-diagonal elements of that matrix. In order to draw inferences regarding the statistical significance of the direct and indirect impact estimates, these authors suggest simulating the distribution of the impact estimates using the variancecovariance matrix implied by the maximum likelihood estimates.
Recall that the fixed effects spatial lag of FDI model given by Eq. (1) As in previous studies, including those of Blonigen et al. (2007) Trade costs, a proxy capturing the barriers that might hamper trade between Austria and the host country, are measured just as in Blonigen et al (2007) , as the inverse of the openness measure, which itself is equal to exports plus imports divided by GDP. As in standard gravity regressions, we include the distance between the parent and the host country, measured using great circle distances between their capital cities (in kilometres). Distance may be proxying for factors other than trade costs, such as the costs of managing a distant subsidiary.
Similar to but not exactly following Garretsen and Peeters (2009) , and Regelink and Elhorst (2015) , we measure the risk of investing in a particular country by the quality of institutions calculated as the mean of three indicators, namely corruption, rule of law and property rights. This variable is based on data provided by the Quality of Government Institute, Göteborg University (see Teorell et al. 2016) , and ranges between zero and one hundred. Higher values manifested by good rules of law, low corruption and well enforced property rights indicate low risk of investment.
Host country skilled labour endowment is proxied by the skills of the workforce as given by the level of tertiary education attainment of the active population relative to the total workforce (aged 25-64 years) in the host country. This variable is expected to be positively correlated with FDI. If, however, FDI is undertaken to benefit from low skilled labour abundance, the effect will be negative, which is the case when vertical FDI dominates.
Spatial weight matrices widely used in applied research are q-order binary contiguity matrices, inverse distance matrices (with or without a cut-off point), and k-nearest neighbour matrices where q and k are positive integers. In the empirical FDI literature, W is generally specified as an inverse distance matrix without a cut-off point, where the off-diagonal elements are of the form 1 ij d − , with ij d denoting the distance between countries i and j . W is then row-standardised. As noted by Elhorst (2014a) , this spatial weight matrix specification may sometimes -and does in the current study -lead to numerical problems and unexpected outcomes in empirical application. This is why we use a first-order contiguity rather than an inverse distance matrix.
It is common practice to row-normalise the spatial weight matrix W such that the elements of each row sum up to unity. Since W is non-negative, this guarantees that all weights are between zero and one, and implies that the weighting operation can be interpreted as an averaging of neighbouring values. But row-normalisation is not free of criticism. Kelejian and Prucha (2010) show that normalisation of the elements of the weighting matrix by a different factor for each row as opposed to a single factor may lead to a misspecification problem.
9 For this reason, we follow Elhorst (2001), and Kelejian and Prucha (2010) , and use a normalised procedure where each element of the first-order contiguity matrix is divided by its largest eigenvalue. Table 1 reports the estimation results when adopting the spatial lag of FDI model given by Eq. (1). Impact estimates were produced by simulating parameters using the maximum likelihood multivariate normal parameter distribution. A series of 10,000 simulated draws were used. The reported means and t-statistics (in parentheses) were constructed from the simulation output. Performance is expressed in terms of two goodness-of-fit measures: Rsquared and the squared correlation coefficient between actual and fitted values (for a definition of the measures see Elhorst 2014a, pp 59-60) . Note that the difference between both indicates how much of the variation is explained by the fixed effects, and the difference in this study is quite substantial.
Estimation results
The first two columns present the results of the spatial lag of FDI model without fixed effects. As is common in gravity models of FDI, we find that the size of the host country enhances and distance lowers FDI. The main objection to this model specification is that it does not account for spatial and temporal heterogeneity. Countries are likely to differ in their background variables, which are usually country specific time-invariant variables that do affect the dependent variable, but which are difficult to measure or hard to obtain. Failing to account for these variables increases the risk of generating biased estimation results. One way to overcome this issue is to include country specific fixed effects.
The results of the country fixed effects specification, estimated by maximum likelihood (see Lee and Yu 2010) using Elhorst's (2014a) Matlab routines with a bias correction procedure, are given in the next two columns of Table 1 . Distance is dropped from the model specification to avoid perfect multicollinearity. Inclusion of country specific effects improves the fit a lot. The fixed effects are individually and jointly significant, but they do not help much to understand the distribution of FDI. Given the shortage of space, they are not reported here. Turning to the variables of major interest, we find the coefficient on the spatially lagged value of FDI to be negative, but not significantly different from zero, and the coefficient of the market potential to be positive and not significant.
But rather than the point estimate the direct effects estimate of the market potential variable should be considered, otherwise one might draw invalid conclusions. The direct impact estimate calculated from the partial derivatives of the model is not significantly different from zero, which together with the insignificant coefficient on the spatially lagged value of FDI points to horizontal motivations.
It is worth noting that the difference between the parameter estimate and the direct impact estimate is rather small. The difference equals to 0.0004 representing feedback effects that arise as a result of impacts passing through neighbouring countries and back to the country itself. The discrepancy is negative since the coefficient exceeds the impact estimate, reflecting some negative feedback. Since the difference between the coefficient estimate and the direct impact estimate is rather small, we may conclude that feedback effects are small and not likely of economic significance.
The final two columns in Table 1 add controls for time-period fixed effects. If we compare the results with those of the country specific fixed model specification, we see that the point estimate of the spatially lagged value of FDI changes sign, but the estimate is still not significantly different from zero. This together with the insignificant direct impact estimate of the market potential variable points to horizontal motivation as main driver of FDI. Overall considered, the fixed effects spatial lag of FDI model specifications generate robust results. The results obtained from the country fixed effects specification and those from the country and time-period fixed effects specification provide clear and robust evidence consistent with horizontal FDI motives.
The results obtained by estimating the spatial Durbin model are reported in Table 2 . The first three columns of the table present the results when controlling for country specific fixed effects, and the next three columns those when controlling for both country and time-period fixed effects. The parameter estimates are given in the first and fourth columns, followed by the direct impact estimates in the second and fifth, and the indirect impact estimates in the third and sixth columns. The t-statistics are reported in parentheses. Recall that the fixed effects spatial Durbin model specifications extend the spatial lag versions by including not only the market potential variable, but also the spatially lagged X variables. For matter of completeness the indirect impact estimates are reported, since one may also consider the indirect effect of the market potential variable to test the hypothesis as to whether a change in the market potential of a particular host country causes spatial spillover effects on FDI in neighbouring countries. If we compare the results in the first column with those in the fourth, we see that the point estimate of the spatially lagged value of FDI changes sign when controlling for time-period fixed effects, but the coefficient estimate remains insignificant. The direct impact estimate of the market potential variable is positive and insignificant in both cases [see the second column when controlling for country fixed effects and the fifth column when controlling for both country and time specific fixed effects]. The direct impact estimate of the market potential variable ( 0 θ = ) in combination with the insignificant spatial autoregressive coefficient ( 0 ρ = ) clearly points to the horizontal explanation as the main driver of Austrian FDI in Europe. This conclusion is strengthened by the indirect (or spillover) impact estimates of the market potential variable. Although the indirect effect is negative when controlling for country specific fixed effects, and positive when time-period fixed effects are added, neither of them is significant [see the third and the sixth column of Table 2 ]. None of the explanatory variables generates significant spatial spillovers and this is in line with horizontal FDI too. Evidence in favour of horizontal FDI is, moreover, suggested by the fact that trade costs are significantly negative [see columns two and five]. This argument is consistent with Brainard (1997) , who argues that higher levels of trade costs are associated with an influx of horizontal FDI, as exports will be replaced by affiliate sales.
Closing remarks
Recent econometric studies recognise the multilateral nature of FDI decisions, but had difficulties to produce results consistent with formal theory on horizontal, vertical, exportplatform or complex vertical FDI. As pointed out by Regelink and Elhorst (2015) this might be due to the suboptimal use of spatial econometric techniques, such as the choice of a rownormalised inverse distance matrix to describe the connectivity structure of the host countries, and the incorrect use of the point estimate rather than the direct and indirect impact estimates of the market potential variable.
This current paper focuses on Austrian outbound FDI in Europe and considers only affiliates where the Austrian parent company has at least fifty percent control, to analyse whether horizontal, vertical, export-platform or complex vertical motivation drive Austrian FDI in Europe. In doing so, the paper departs methodologically from previous research by, first, relying on a fixed effects spatial Durbin model that generalises the workhorse spatial lag of FDI model specification, and, second, by specifying the spatial weight matrix in form of a (first-order) binary contiguity matrix normalised by the largest eigenvalue. Finally, and most importantly, we adopt a partial derivative interpretation of the impact of changes in the market potential variable in the model as a more valid basis for analysing the question whether the empirical result achieved is compatible with horizontal, vertical, export-platform or complex vertical FDI.
Replacing the standard spatial lag of FDI model by its spatial Durbin counterpart not only enhances the predictive power of the model, as seen by the higher squared correlation statistic, but also yields robust results that provide empirical evidence for horizontal FDI as the main driver of Austrian outbound FDI in Europe. This result is strengthened by the indirect impact estimate of the market potential variable indicating that spatial spillovers do not matter.
Appendix A: Variables, data and descriptive statistics
Our measure of outbound FDI is sales of Austrian affiliates in the host country as reported by Statistik Austria, which we converted into millions of Euro at constant prices using a chain-type price index for gross domestic investments. The data -available from 2009 onwards -consider only affiliates where the Austrian parent company has at least 50 percent control. This should allow the parent company to exercise control and influence and participate in the affiliate. Therefore, our FDI data merely measure revenue flows from FDI rather than flow changes due to changes in the valuation of the existing stock of FDI. Table  A -1 describes the data sources and definitions of the variables used in the study, and Table A -2 summarises the descriptive statistics. 
